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Dm biochirin cLn apnlTS-oi ''"^^^^^i"- Potential usefulness of the 
discussed. applications and functional genomics research is 
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A^B A micromachined 3 .times. 6 mm chip with a 3-dimensional silicon chamber 
(1.2 .times. 1.2 mm2 and 300 .mu.m thick) was developed for the 
construction of micro-size chem. sensors and biosensors. 
Anisotropic etching was used for the formation of the chamber on the 
p-type silicon wafer (100) and then was anodic bonded to the Pyrex glass 
down-substrate with pre-deposited platinum electrode. The electrochem. 
characterization of its Pt electrode and Ag/AgCl ref . electrode is 
reported. It could be used as the substrate electrode for the sensing 
part of designed chem. sensors and biosensors with a protective 
and controlled environment. The preliminary application in the detection 
of H202, potassium ion and glucose is also reported. A 

cyclodextrin-f errocene inclusion complex was prepd, and used as the charg 
transfer mediator for glucose oxidase with promising results. 
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and their use 
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WO 1997-US23778 W 19971219 

AB Disclosed are biosensors contg . customized oligonucleotide 

microchips constructed on micromatrices and their use to diagnose 
genetic defects, to identify polymorphisms, and to monitor quant, gene 
expression. The microchip contains oligonucleotide probes for 
detecting target nucleic acids via hybridization. Biosensors 
for detection of nitrifying microorganisms; diagnosis of 
. beta . -thalassemia by detecting . beta . -globin gene mutations; and 
detection of gene expression, HLA polymorphism, Lyme Disease spirochetes, 
and Salmonella in food samples were also shown. 
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TI Chemical and biological sensors having electroactive polymer thin films 
attached to microf abricated devices and possessing immobilized 
indicator moieties 

IN Guiseppi-Elie, Anthony 

PA USA 

SO U.S., 30 pp., Cont . -in-part of U.S. 5,352,574. 
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AB Chem. and biol. sensors are provided that convert the chem. potential 
energy of an analyte into a proportionate elec. signal through the 
transducer action of a microf abricated device with an integral 
electroconductive polymer film. The microsensor devices possess a 
coplanar arrangement of at least one, and typically three, 
microf abricated interdigi tated microsensor electrode arrays each 
with line and space dimensions that may range from 2-20 .mu.m and is 
typically 10 .mu.m, a platinized platinum counter electrode of area at 
least 10 times the area of the interdigitated microsensor electrode array 
and a chloridized silver/silver chloride ref. electrode. Chem. and biol. 
sensors constructed according to the present invention employ a thin elec. 
conducting polymer film that is specifically attached via covalent bond 
formation to the interdigitated microsensor electrode component of the 
devices. The elec. conducting polymer film is formed in three layers, the 
first layer possesses high elec. cond. and is covalently attached to the 
device surface, the second layer possess an inorg. catalyst and is 
covalently attached to the first, and the third layer possesses an 
indicator mol . which may be a bioactive mol . such as an enzyme or member 
of specific binding pair of biol. origin and is itself covalently attached 
to the second layer. Binding of an analyte or member of the specific 
binding pair reagent may result in a change in the elec. impedance 
(resistance and capacitance or both) of the highly elec. conducting layer. 
The elec. change in the polymer layers is a sensitive measure of the 
extent of binding of the binding agent and forms an anal, signal for the 
binding agent. 
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TI Modular concept of a laboratory on a chip for chemical 

and biochemical analysis 
AU Biankenstein, Gert; Larsen, Ulrik Darling 

CS Mikroelektronik Centret (MIC), Technical University of Denmark, 345E, Den. 
SO Biosensors & Bioelectronics (1998), 13(3-4), 427-438 

CODEN: BBI0E4; ISSN: 0956-5663 
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AB A novel concept of a modular micro chem. anal, system fabricated on 

silicon wafers using semiconductor technol . is presented. The strategy 
was to design and to develop single fluidic components with specific 
functions for sample handling, manipulation and measurement. All devices 
presented are based on monolithic structures manufd. with the same simple 
microf abri cation techniques. The devices are designed to handle 
particle contg. solns . allowing novel applications in biochem. and 
cytochem. anal. Components have been developed for chem. anal, such as 
flow switches for valve-less sample injection and flow guiding, 
immobilization reactors, dialysis chambers, and filters, and for cell 
anal, and flow cytometry such as cell sorters and coulter counters. These 
single fluidic components are freely combinable, which enables the design 
of analyzers designed for a specific application. Addnl . , all fluid 
components can be equipped with integrated gold electrodes allowing cond. 
measurements inside the mi cro channel s . This opens up new 
application in chem. and biochem. anal. A few examples in cell 
diagnostics such as flow cytometry on a chip and in micro flow injection 
anal, are shown. 
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TI From biosensors to biosensing systems 
AU Verpoorte, Elisabeth 

CS Institute of Microtechnology , University of Neuchatel, Neuchatel, CH-2007, 
Switz . 

SO Sensor Technology in the Netherlands: State of the Art, Proceedings of the 
Dutch Sensor Conference, 3rd, Enschede, Neth., Mar. 2-3, 1998 ( 
1998), 67-75. Editor(s): Van den Berg, Albert. Publisher: Kluwer, 
Dordrecht, Neth. 
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AB A review with 55 refs. There" are several different approaches to bioanal. 
measurements, including biosensors, flow injection anal., and 
sepn. techniques such as capillary electrophoresis. Automating the use of 
all these techniques usually involves incorporation into flow systems, a 
concept which is known as the total anal, system (TAS). Optimization of 
anal, performance in most flow systems, particularly those which are based 
on high resoln. sepn. methods, can be accomplished through miniaturization 
of the system to a .mu.TAS. The use of 

microf abricated devices has become a popular approach for 
realizing miniaturized anal, systems for measurements on a sub-.mu.L 
scale. This presentation will focus on the use of .mu. 
TAS-type systems, both biosensor and non- 
biosensor based, for biosensing applications. A brief 

introduction to the anal, methods available for adaptation to bioanal. . 

mu.TAS is included in this review. Finally, the 

potential of .mu.TAS to combine the best aspects of 

both stand-alone biosensors and benchtop biosensing systems will 

be discussed. 
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TI Miniaturization of multifunctional biosensor with 

enzyme-immobilized beads 
AU Murakami, Yuji; Yokoyama, Kenji; Tamiya, Eiichi 

CS Japan Advanced Institute of Science and Technology, Ishikawa, 923-1292, 
Japan 

SO Proceedings of SPIE-The International Society for Optical Engineering ( 
1998), 3258 (Micro- and Nanof abricated Structures and Devices for 
Biomedical Environmental Applications), 11-14 
CODEN: PSISDG; ISSN: 0277-786X 

PB SPIE-The International Society for Optical Engineering 

DT Journal 

LA English 

AB We propose a novel method for individual immobilization. Biomaterials 

were first immobilized on support materials that had similar size as the 
sensor element. The immobilization enlarges the size of biomaterials. 
The support is arranged on the sensor element by self-assembling. The 
element was microf abricated to have a micros tructure for 

self-assembling. When both size of biomaterial and the element are the 
same, self-assembly is expected to give one-to-one ratio along with 
individual response. Various enzymes were immobilized onto glass beads 
and were put near the pits of the chip and the chip was slanted to roll 
the beads into the pits. When the beads immobilized only with peroxidase 
were arranged, the addn. of luminol and hydrogen peroxide gave 
chemiluminescence at almost every site. Next, the beads immobilized only 
with glucose oxidase as dummy enzyme were mixed with HRP-beads and 
arranged to the sites. Addn. of substrate gave limited no. of 
luminescence- sites, though every site had an enzyme-immobilized bead. 



o'hese results show that two kinds of enzymes were sep. arranged in the 
site in one-to-one ratio. 
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AB A polymer-electrode including a 


substrate having a conductive wo 



MC, PT, 



surface; and a polymer layer on the conductive 

working surface was designed. The polymer layer has a plurality 
of microfluidic reaction openings distributed throughout the 
layer. An oligonucleotide probe can be attached to the polymer 
layer and is available to capture target nucleic acid. A sol. 
mediator can diffuse freely and transfer electrons from the preselected 
base in the hybridized nucleic acid to the conductive working surface o 
the substrate. An electronic signal generated from the electron transf 
reaction is detected and quantitated. 
RE.CNT 92 THERE ARE 92 CITED REFERENCES AVAILABLE FOR THIS RECORD 
ALL CITATIONS AVAILABLE IN THE RE FORMAT 



L27 
AN 
DN 
TI 



7 CAPLUS 
CAPLUS 



COPYRIGHT 2003 ACS 



ANSWER 5 OF 
1998 : 414685 
129:51691 

Chemical and biological sensors having electroactive polymer thin films 
attached to microf abricated devices and possessing immobilized 
indicator moieties 



IN Guiseppi-Elie, Anthony . 
PA USA 

SO U.S., 30 pp., Cont.-in-part of U.S. 5,352,574 

CODEN: USXXAM 
DT Patent 
LA English 
FAN.CNT 4 

PATENT NO. 



KIND DATE 



APPLICATION NO. 



DATE 



PI 



US 5766934 
US 5352574 
PRAI US 1989-322670 
US 1991-771759 

AB 



A 
A 



19980616 
19941004 
19890313 
19911004 



US 1994-318494 
US 1991-771759 



19941004 
19911004 



Chem. and biol. sensors are provided that convert the chem. potential 



Energy of an analyte into a proportionate elec. signal through the 
transducer action of a micro fabricated device with an integral 
electroconductive polymer film. The microsensor devices possess a 
coplanar arrangement of at least one, and typically three, 
microf abricated interdigitated microsensor electrode arrays each 
with line and space dimensions that may range from 2-20 .mu.m and is 
typically 10 .mu.m, a platinized platinum counter electrode of area at 
least 10 times the area of the interdigitated microsensor electrode array 
and a chloridized silver/silver chloride ref. electrode. Chem. and biol . 
sensors constructed according to the present invention employ a thin elec. 
conducting polymer film that is specifically attached 

via covalent bond formation to the interdigitated microsensor electrode 

component of the devices. The elec. conducting polymer 

film is formed in three layers, the first layer possesses high 

elec. cond. and is covalently attached to the device surface, the second 

layer possess an inorg. catalyst and is covalently attached to the 

first, and the third layer possesses an indicator mol . which may 

be a bioactive mol. such as an enzyme or member of specific binding pair 

of biol. origin and is itself covalently attached to the second 

layer. Binding of an analyte or member of the specific binding 

pair reagent may result in a change in the elec. impedance (resistance and 

capacitance or both) of the highly elec. conducting layer. The 

elec. change in the polymer layers is a sensitive measure of the extent of 

binding of the binding agent and forms an anal, signal for the binding 

agent . 
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